The HP consists of a network of kilometer-scale, hectometer-deep, polygonal depressions 48 (Figs. 2 and 3 ). Based on a low-resolution bathymetric data set, the depressions were 49 initially reported as densely packed subcircular features (Michaud et al., 2005) . The 50 ATACAMES high-resolution multibeam data and seismic profiles (72 tracks, 50-450 51 Hz) allow the nature of the polygonal depressions to be investigated. We present a 52 coherent model for their formation in relation to sedimentation, fluid circulation, and 53 large-scale seafloor erosion. Additionally, we discuss the timing, the origin, and the 54 widespread distribution of the HP in relation to the closing of the Isthmus of Panama and 55 subduction of the Carnegie Ridge. 56
57

CARNEGIE RIDGE FRAMEWORK 58
The interplay of the Galapagos hotspot with the Cocos-Nazca spreading center led 59 to the formation of the Cocos, Malpelo, and Carnegie Ridges ( Subcircular depressions fields are present on the Carnegie, Cocos, and Malpelo Ridges 67 (Fig. 1A) , and they have been globally attributed to regional submarine carbonate 68 dissolution processes enhanced by bottom currents (Lonsdale and Fornari, 1980) . 69
Page 5 of 27 differentiated a lower unit, u1, from an upper unit, u2 (Fig. 4) , separated by a major 94 erosional unconformity. 95
Lower Unit u1 96
The lower unit u1 (Fig. 4A) returns subparallel continuous reflectors. Unit u1 97 extends over the entire region, including the acoustic basement step, but it is absent in 98 some depressions. The base of u1 locally shows a thin transparent or poorly reflective 99 layer (Fig. 4A, profile ATAC129, zoom1) . South of the basement step, u1 is 0.6 s TWTT 100 thick. There, the poorly reflective lower half of u1 is bounded at the top by a dome-101 shaped reflector crossing the original subparallel reflectors ( shaped reflector suggests that a diagenetic front rose in the sediment cover crossing the 104 original strata. To the north of the step, the thickness of u1 varies from 0 to 0.6 s TWTT 105 further north along profile ATAC126 (Fig. 4B ). An undulating geometry showing locally 106 internal cutand-fill structures characterizes the unit above the rough basement area (Fig. 107 4B, zoom2 and zoom3; Fig. 4A, profile ATAC130, CDP 2000-4000) , suggesting a 108 sediment drift pattern (Faug.res et al., 1999) . 109
The major unconformity truncates u1 in the buried depressions (Fig. 4A, ATAC129 , CDP 110 1000-3000, zoom1; Fig. 4B, zoom2) , and at the walls of most of the seafloor depressions 111 ( Subsequently, the pockmarks and pits were enlarged and deepened in response to the 176 action of strong bottom currents (Sun et al., 2011) , shaping the regional unconformity 177 between u1 and u2 (Lonsdale and Malfait, 1974) . The currents preferentially removed 178 sediments weakened by fracturing and fluid circulation, scouring depressions down to the 179 indurated base of u1, or to the top of the oceanic basement (Fig. 5E ). In the pit case, the 180 currents action allowed the pit to grow radially, leaving at the end a polygonal depression 181 pattern. In the pockmark case, the impact of current scouring is uneven, because it is 182 controlled by the current direction with respect to the orientation of the hexagonal cell 183 pattern. Indeed, triple junctions of adjacent cells offer both convergent and divergent 184 (Fig. 5A) geometries for current action. The current is funneled and accelerated by the 185 convergent geometry, so that erosion is locally enhanced, initiating subcircular 186
Page 9 of 27 depressions at every other triple junction. This process allows the pockmarks to grow in 187 diameter, leaving at the end an HP that is offset laterally by a half-hexagonal cell with 188 respect to the initial polygonal fault network. Many depressions show elongated or free 189 shapes locally crossed by minor ridges (Fig. 3B) due to irregular basement topography,  190 and partial or full erosion of some interdepression ridges. At the end, u2 sediment drift is 191 plastered against the wall of some polygonal depressions carved in u1 (Fig. 5F) . 
